Despite recommendations for rapidly initiating
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Those who initiate ART at low CD4 counts have a reduced survival probability, as well as an increased risk of developing serious HIV-related clinical outcomes. [2] [3] [4] Advanced HIV disease and delayed ART may be associated with increased levels of immune activation and inflammation, risk factors for serious non-AIDS events such as cardiovascular disease. [5] [6] [7] Earlier ART has been associated with enhanced CD4 cell recovery and normalization of immune status. 2, 8, 9 HIV treatment with viral load suppression also greatly reduces the probability of onward sexual transmission 10 and in pregnant women significantly prevents perinatal transmission. 11 Therefore, PLWH who initiate
What Do We Already Know about This Topic?
Despite current recommendations that all persons living with HIV should initiate treatment at the earliest possible stage, a significant proportion of persons, especially in developing countries, have advanced HIV disease when they first enter care.
How Does Your Research Contribute to the Field?
Among HIV-positive patients new to care at primarily rural district hospitals and local health centers in Ethiopia, most (60%) already had advanced HIV disease upon presenting to care, with males significantly more likely to present with advanced clinical and/or immunologic disease.
What Are Your Research's Implications toward Theory, Practice, or Policy?
There is a strong need for implementation and evaluation of innovative strategies to ensure that all HIV-positive persons, including men, receive earlier diagnosis, linkage to care, and initiation of antiretroviral therapy, to help them remain healthy and disease-free.
ART earlier in HIV infection with higher CD4 counts have reduced morbidity and mortality, plus a decreased risk of transmitting HIV to others. For these reasons, current guidelines state that all HIV-infected persons be on ART, initiating treatment as soon as possible. 12, 13 Despite these recommendations, a significant proportion of PLWH, especially in developing countries, have advanced disease when first diagnosed. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] According to one global analysis, the modeled median CD4 count at ART initiation in 2015 was 327 cells/mm 3 in high-income countries, 234/mm 3 in lower middle-income countries, and 287/mm 3 in low-income countries.
14 Recommending early treatment for all PLWH will have reduced benefits if large numbers continue to first present with low CD4 counts and late-stage HIV disease. The World Health Organization (WHO) has also outlined an expanded package of interventions, specifically for those persons presenting with advanced HIV disease. 13 To most effectively target strategies to reduce global HIV morbidity and mortality, it is therefore important to identify those populations at highest risk for late presentation to HIV care.
During 2015 to 2017, we began a cluster randomized trial in Ethiopia and enrolled 1799 PLWH who were new to HIV care at one of 32 primarily rural district hospitals and local health centers. 27 The purpose of this study was to assess an intervention utilizing community support workers to help promote retention in care over a 3-year follow-up. In this analysis, we describe baseline clinical characteristics of participants in this study, specifically focusing on the proportion presenting late to care with advanced HIV disease. Because a number of studies have indicated that men present to care with more advanced HIV disease than women, 14, [16] [17] [18] 21, [23] [24] [25] [26] we were particularly interested in evaluating gender differences in clinical symptoms and CD4 count upon enrollment in care.
Methods

Study Participants
This study was conducted in the Southern Nations, Nationalities, and Peoples' Region (SNNPR) of Ethiopia, one of this country's most rural of the major regions. In Ethiopia, primary care is provided through a network of geographically dispersed health centers typically staffed by clinical officers and nurses; secondary care is provided at district hospitals typically staffed by physicians. HIV care in Ethiopia, initially rolled out in hospital HIV clinics, is also being decentralized to local health centers as part of the national HIV plan. 28 From a list of health facilities in SNNPR, we selected 16 district hospitals and 16 health centers that in previous years had provided care to the largest numbers of PLWH; all facilities were in the public sector and under direction of the SNNPR Regional Health Bureau. Procedures for cluster randomization of our intervention and control sites have been previously described. 27 Because studies from Ethiopia and other African countries indicate that nonretention in care is greatest in the first 6 months after ART initiation, 29 our inclusion criteria for this study evaluating HIV retention in care were adults (18 years of age) who had newly enrolled at one of our participating sites within the previous 3 months. The initial invitation to participate for those who met inclusion criteria was done by the clinic nurse at the end of a patient's visit, with a follow-up appointment and informed consent then obtained by the study coordinator. From October 2015 through April 2017, the initial invitation to participate was given to 1952 PLWH who met inclusion criteria, of whom 1815 scheduled follow-up appointments with a study coordinator to learn more about this study, and 1799 (92%) ultimately agreed to enroll. 27 Most who did not schedule a follow-up appointment could not be reached because they lacked cell phones or other contact information to schedule a meeting and/or lived a far distance from the clinic.
Measurements
A baseline survey was verbally administered to all participants in Amharic and included questions on demographics (eg, age, gender, marital status, occupation) and presence of 6 physical symptoms (fever, pain, cough, fatigue, diarrhea, weight loss) lasting for more than 1 month (defined as chronic). Participants were also asked about their ability to carry out normal activities and take care of their personal needs, using classifications adapted from the top 6 categories (50-100) of the Karnofsky Performance Status scale. 30 In addition, participants gave permission to have the following baseline information abstracted from their HIV clinic record: height and weight (to calculate body mass index [BMI]), CD4 count, and WHO HIV clinical stage. 31 
Analysis
Associations between clinical status and gender were assessed using simple descriptive statistics, w 2 , and t test. As defined by WHO, advanced HIV disease was classified as the presence of either a CD4 count <200 cells/mm 3 or the presence of WHO HIV clinical stage III or IV disease. 13 Crude associations between demographic characteristics and advanced HIV disease were also estimated using descriptive statistics and relative risks (RRs) with 95% confidence intervals (CIs). Multivariate analysis was performed using Poisson regression with a robust variance estimator to evaluate the association between gender and advanced HIV disease, adjusting for all other demographic characteristics. Poisson regression to estimate RR was chosen instead of logistic regression (which produces odds ratios) because odds ratios are known to overestimate RR when the prevalence of the outcome is common, as in this analysis. 32 
Ethics
All participants provided informed consent. All data collection forms included only the participant identification number; no personal identifiers were recorded. Approval was obtained from the University of Minnesota's institutional review board and the Ethiopian Ministry of Science and Technology National Research Ethics Committee.
Results
Study Participants
From October 2015 to April 2017, 1799 PLWH enrolled in this study. Of these, 1066 (59%) were female and 733 (41%) male; the mean age was 34.1 years. Forty-nine percent were married, 15% single and 35% divorced, widowed or separated. The most common occupations were day laborer (17%), farmer (16%), housewife (14%), business person (eg, merchant; 14%), private employee (14%), and civil servant (8%); 11% were unemployed. In terms of education, 26% never went to school, and 37% completed some (but not all) 8 years of primary education. The most common religions were Christian Orthodox (48%), Protestant (38%), and Muslim (11%).
When asked about the presence of physical symptoms lasting for more than 1 month, 67% reported weight loss, 66% chronic fatigue, 43% chronic fevers, 38% chronic pain, 37% chronic cough, and 20% chronic diarrhea; over half (55%) of participants reported 3 or more of these symptoms. . Therefore, for 1559 PLWH, we were able to define the presence (60%) or absence (40%) of advanced HIV disease upon entry into care. The remaining 240 (13%) were either WHO stage I/II or had 200 CD4 cells/mm 3 but lacked both pieces of baseline information documented in their medical records; the proportion missing such missing information was similar in both males (13%) and females (14%; P > .10).
Clinical Status by Gender
As shown in Table 1 , differences between men and women were present for a variety of physical health parameters. Eight-seven percent of men and 82% of women reported at least 1 of the 6 chronic disease symptoms (P ¼ .008); men were more likely to report each of these 6 chronic symptoms. Women reported being more likely to carry out normal activities without requiring extra effort. The mean BMI upon enrollment was lower for men than women (19.3 kg/m 2 for males versus 20.2 for females [P < .001], with males more likely to have a BMI <18.5 kg/m 2 [underweight; P < .001). Forty-six percent of males entering care were classified as having a WHO HIV clinical stage III or IV disease, compared to 37% of females (RR ¼ 1.27, 95% CI, 1.13-1.42, P < .001). Among those persons who had a CD4 count at the time of enrollment in care, the mean CD4 was 287 cells/mm 3 for males versus 345 cells/mm 3 for females (P < .001). A CD4 count <200 cells/mm 3 was present in 43% of males and 37% of females (RR ¼ 1.16; 95% CI, 1.02-1.32, P ¼ .025; Table 1 ).
Of 1559 participants who met our definition for the presence or absence of advanced HIV disease upon enrollment in care, 66% of males and 56% of females had advanced HIV disease (RR ¼ 1.18, 95% CI, 1.09-1.27, P < .001; Table 1 ). Those presenting with advanced HIV disease were also significantly more likely to be age 26 years or older and unemployed (Table 2 ). In multivariate analysis adjusting for other demographic variables in Table 2 , male gender remained significantly associated with advanced HIV disease (adjusted RR ¼ 1.20, 95% CI, 1.10-1.31, P < .001), along with unemployment (adjusted RR ¼ 1.28, 95% CI, 1.15-1.42, P < .001); those 25 years of age were less likely to have advanced HIV disease (adjusted RR ¼ 0.83, 95% CI, 0.74-0.94, P ¼ .001).
Discussion
Among almost 1800 Ethiopian HIV-positive patients new to care at one of 32 primarily rural district hospitals and local health centers throughout southern Ethiopia, our study concluded that among those with available information on advanced HIV disease status, 60% already had advanced HIV upon presenting to care. Although over half of both men and women had advanced disease, males were significantly more likely to present with WHO HIV stage III or IV disease and with CD4 counts of <200 cells/mm 3 . Consistent with these findings, men were more likely to have a range of chronic physical symptoms and lower BMI when entering care. The association of advanced HIV disease with male gender remained after adjusting for other demographic characteristics, including age, education, and employment status.
Our finding that many Ethiopian HIV-positive patients present to care with more advanced HIV disease is consistent with other reports from many developing countries, including in sub-Saharan Africa (SSA). [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] One meta-analysis from multiple African countries reported a median CD4 count in 2002 of 251 cells/mm 3 at presentation to care and 152 cells/mm 3 at ART initiation, with no significant increase in CD4 counts through 2013. 15 Another study from 4 African countries found that in 2011, 18% of those enrolling in care and 29% of those initiating ART had a CD4 count <100 cells/mm 3 or WHO disease stage IV. 16 Of those initiating ART in 6 Ethiopian clinics during 2012 to 2013, 27% had either <150 CD4 cells/ mm 3 or WHO stage IV disease at enrollment in HIV care. 21 Reasons for late presentation to care may be multiple and include either decreased knowledge of HIV status due to lack of testing or poor linkage to care. Summary data from eastern and southern Africa for 2017 indicated that only 76% of all PLWH knew their HIV status and that only 60% had been linked to care and started on treatment, representing challenges in meeting the UNAIDS 90-90-90 goals. 33 Ethiopia has made considerable progress over the past decade in meeting UNAIDS goals, although gaps remain. Two comprehensive analyses of data estimated that in 2016, of all PLWH in Ethiopia, 67% to 79% knew their HIV status and 59% to 71% were on ART. 34, 35 One recent analysis reported significant regional variation, with an estimated 58% of PLWH in SNNPR on ART in 2017, compared to the national average of 71%. 36 In a survey we conducted in one rural Ethiopian community in SNNPR, failure to test was associated with multiple factors, including lack of awareness about benefits of ART and the belief that HIV-infected persons would be stigmatized by their communities. 37 Our results are consistent with other studies finding that men are more likely than women to present with advanced HIV disease. 14, [16] [17] [18] 21, [23] [24] [25] [26] An analysis of data from 6 Ethiopian urban clinics found that men were twice as likely as nonpregnant women to have a CD4 count <150 cells/mm 3 or WHO stage IV disease. 21 Of South African patients entering care during 2016, 23% of men compared to 13% of women had a CD4 count <100 cells/mm 3 , 17 while in Zimbabwe in 2015, men were 2.8 times more likely to present to care with a CD4 count <200 cells/mm 3 or WHO stage III or IV disease. 26 Men may have delays in achieving several stages of the HIV care cascade. A number of studies from SSA report that men are less often tested for HIV. [38] [39] [40] For example, in a householdbased community survey in South Africa during 2014 to 2015, 65% of women and only 52% of HIV-positive men knew their status. 39 Data from a study of over 14 000 PLWH in 16 SSA countries found that men were consistently less likely to have been tested for HIV. 40 This might in part reflect greater opportunities for testing among women who access clinical sites including antenatal care, but other factors including accessibility and acceptability of testing services for men should also be considered. Men may be less likely to be tested because of anticipated community-level stigma and psychological implications of a positive test result. 41, 42 Strategies such as couplesoriented posttest HIV counseling and home-based self-testing are examples of ways to improve men's knowledge of their HIV status. [43] [44] [45] In addition to lower testing rates, men diagnosed with HIV may be less likely than women to promptly link to care and begin ART treatment. [46] [47] [48] One South African study estimated that the time for 25% of HIV seroconverters to link to care was 1.7 years for females compared to 3.4 years for men. 46 To help address lower levels of ART enrollment in men compared to women, 49 strategies such as peer-delivered linkage case management and same-day ART initiation are being implemented to reduce time between HIV testing and treatment. 50 To help improve linkage to care, use of "men-oriented" clinical health services may be perceived as more welcoming and acceptable to males diagnosed with HIV. 44 This analysis has several limitations. Although we believe our high participation rate and recruitment strategy at 32 diverse sites helped ensure good representation with respect to our target population (HIV-positive patients new to care in SNNPR), specific results from this primarily rural Ethiopian region may differ from those in other regions and countries. However, as noted, our overall conclusions concerning gender differences for presentation with advanced HIV disease, particularly in SSA, are consistent with many other studies. Second, although we have identified men as significantly more likely to present to HIV care with symptoms and advanced disease, specific reasons for this later presentation are unclear. We hypothesize several steps in the HIV care cascade where men may lag behind women, but additional qualitative and quantitative studies are needed to best understand potential barriers at each of these stages. Finally, 240 (13%) of participants in this analysis had either WHO stage I/II disease or a CD4 count >200 cells/mm 3 , but not both, making us unable to determine whether or not they had advanced HIV disease. However, the proportion of those with missing data was similar for men and women.
With greater implementation of strategies to promote HIV testing plus immediate and universal initiation of ART and other HIV care, over time the proportion of PLWH who present with advanced disease, including in SSA, should decrease. It is important to continue to monitor these trends, including identification of subpopulations most likely to present with advanced disease. Given our findings and other concordant research, a high priority will continue to be implementation and evaluation of innovative strategies to ensure that all HIV-positive persons, including men, engage in care and initiate treatment as early as possible to help them remain healthy and disease-free.
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